Introduction 18
The purpose of this file is to provide additional information of interest to the readers. The 19 colloids transport theories include filtration and DLVO are illustrated in detail in this section. 20 21
Filtration Theory 22
Filtration theory is mainly applied to quantitatively compare NP deposition behavior 23 under steady state condition [1] [2] [3] [4] [5] [6] [7] [8] [9] . In this study, it was also assumed that the condition is steady 24 state. Filtration theory claims that Brownian diffusion, interception and gravitational 25 sedimentation are three mechanisms which affect colloid transport through saturated porous 26 media [10] [11] [12] . To predict the single-collector efficiency ( 0  ) for physicochemical filtration a 27 correlation was developed by Tufenkji and Elimelech 12 as: 28 In addition, the attachment efficiency factor ( ) which is a function of the 3 physicochemical parameters of the systems, is calculated as: 4
where L is the length of the column, is porosity, and C/C O is the normalized NP 6 concentration acquired from the experimental breakthrough curves. The average value of 7 C/C O between PVs of 1.8 to 2.0 was applied in equation 10, where the initial (clean bed) 8 phase of NP elution exists. 9
In addition, He et al. 13 proposed a correlation to calculate maximum distance ( L max ) that 10 colloids can travel in a saturated porous medium. They found that L max is the distance where 11 During evaluation of colloidal transport through saturated porous media via filtration 15 theory, the rate of physicochemical filtration is presented by the particle deposition rate 16 DLVO theory was applied to qualitatively understand the interactions between NP and 7 NP and also between NP and the limestone grain (collector). For this aim, the total NP-NP 8 and NP-collector interaction energies as the summation of van der Waals (VDW) and 9 electrostatic double layer (EDL) interactions were calculated. For the calculation of the NP-10 NP interaction energy, it was assumed that NPs are spherical while for NP-collector 11 interaction, it is assumed that the NP is spherical and collector is flat [14] [15] . The VDW 12 attractive interaction energies for the NP-NP (E VDW-NN ) and NP-collector (E VDW-NC ) systems 13 are computed as: 14 
